
In a secondary battery electr ic 7 power storage sys 
>le l f a -tead^J^and a reterPge/dlscharge. uni t 2 are 



tern in a comparative 



example l f a -tead^J^and a rej^ge/discharg^ uni t 2 are connected to a 
secondary battery 3. The secondary battery 3 is connected to the 
Mjid.i ge/d i schSfge unit 2 and the secondary battery 3 is charged with night 
period rate electric power. /Then, the secondary battery 3 is connected 
to the froad—^and the electric power stored in.the secondary battery 3 is 
discharged into the -l^ad— L After discharging, the secondary battery 3 
is disconnected from the 4-oad— L and is connected to the charge/d i schaxge 
- unit 2 fro charge the secondary battery 3 with night period rate electric 
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power, The^ ^STdt3OTeapSc4^y of the secondary battery is determined by 
subtracting a discharged capacity from an initial capacity. Fig. 9 shows 
the difference between residual capacity indication and actual residual 
capacity. As is obvious from Fig. 9, the difference increases as the 
number of charge and discharge cycles increases and, consequently, accurate 

is */ nof>oss/b)e 

residual capacity indication -4- s - impoooi bio . Fig. 10 shows the charge and 

discharge cycle characteristics of batteries. As is obvious from 

Fig. 10, the capacities of a lead-acid battery, a nickel -cadmium battery, a 

nickel-metal hydride battery and a lithium battery decrease greatly as 

the number of charge and discharge cycles increases, and the lives of those 

batteries are in the range of 500 to 700 charge and discharge cycles. 

As is apparent from the foregoing description, according to the 
present invention, the soundness of the battery can be secured, and 
charging and discharging are carried out efficiently" The secondary 
battery can be charged with inexpensive night period rate electric power in 
the night and the surplus electric power can be supplied to loads in the day 
time. 



What is claimed is: 




1. A secondary battery electric power storage system comprising: 
a secondary battery connected to a load; 

a detecting d^v-rc^for detecting a residual electric power of said 
secondary battery; 
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a charge/discharge unit connected to a power source and to s^nd 
secondary battery; 

a control unit connected to said charge/discharge unit;/&nd 
a signal line for-transmi tting information on said loafl 
and to said secondary battery to said control unit, wherein said 
charge/discharge. unit discharges electric power of said secondary battery 
to said load when said residual electric power is largery^than a 
predetermined value, and when the residual electric power is smaller than 
the predetermined value, the electric power is discharged to said power 
system or said load through said charge/discharge unit, prior to charging 
of said secondary battery. 



2. A secondary battery electric power storage system according to 
claim 1, wherein said secondary battery is connected to a plurality of 
loads, and to said signal line , wherein said charge/discharge 
uni tdistributes electric power of said secondary battery among said loads 
when said residual electric power is larger than the predetermined value. 



3. A secondary battery electric/ power storage system comprising: a 
secondary battery connectable to a load; a charge/discharge unit cpnnectable 
to the secondary battery, said charge/discharge unit being connectable to a 
power system and either a plural/ity of loads or a plurality of electric 
power strage units; a detecting device for detecting a residual electric 
power in the secondry battery'; and a control unit for control 1 ing the 
charge/discharge unit on the basis of information from the secondary 
battery and at least one of the loads or electric power strage units, 
wherein electric power inf. the secondary battery is discharged to at least 
one of the loads when the residual electric power is larger than the 
predetermined value, andthe residual electric power is discharged, to the 
power system or to at, leastone of the loads or electric power strafe 
units when the resinual electric power is smaller than the predetermined 
value, prior to charging of the secondary battery. 




4. -A secondary battery electric power storage system comprising: a 
secondary battery connected to a load; a charge/discharge unit connectable 
to the secondary battery, said charge/discharge unit bemg' connectable to a 
power system and either a plurality of loads or a plurality of electric 
power strage units; a detecting device for detect in^/a residual electric 
power in the secondry battery; and a control unit /for controlling the 
charge/discharge unit on the basis of information from the secondary 
battery and at least one. of the loads or electric power strage- units, 
wherein electric power in the secondary battery is discharged to at least 
one of the loads when the residual electric power is larger than the 
predetermined value, andthe residual electric power is discharged to the 
power system or to at leastone of the^loads or electric power strage 
units when the residual electric Dower is smal ler than the predetermined 
value, prior to charging of the secondary battery. 



5. A secondary battery/electric power storage system according to 

claim 4, wherein said charge/discharge unit is connected to either a 

/ 

plurality of loads or a electric power strage units, and said wiring for 



signaling for transmitting information on either said loads of siaid electric 
power strage units and said secondary battery to said control unit, wherein 
said charge/dischaDge unit distributes electric power of said secondary 
battery among sam either said loads or said electric power strage units 
when said residual electric power is larger than the predetermined value, 

6. A secondary battery electri empower storage*- system according to 
claim 3, wherein a signal line for tVan^j^lK^ at least either 
information about the operating condj)fefon or the plurality of loads 
connected to the charge/dischanje^ni-t%r information about the surplus 
electric power stored in iJie^econdary battery to the controller.. 



7* A secondary battery electric power s-torage system according to 
claim 1, wherein a computer measures the ^unount of electric power charged 
into the secondary battery and the ampunt of electric power discharged from 
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the secondary battery, and calculates the amount of residual^ electplc power 
stored in the secondary battery. 

8. A secondary battery electric power storage system according to 
claim 1, wherein a computer measures the amount of electric/power charged 
into the ^secondary battery and the amount of electric power discharged from 
the secondary battery, and calculates the amount of res/dual electric power 
stored in the secondary battery, and an indicating un^t indicates the amount 
of residual electric power calculated by the compute/r. 



9. A secondary battery electric power storage system according to 
claim 1, the secondary battery is at least one of a lead-acid battery, a 
lithium battery, a nickel -cadmium battery and a nickel-metal hydride 
battery. 



10. A secondary battery electric power storage system according to 
claim 1, wherein the charge/discharge uni/t comprises: a dc-ac conversion 
means, ai^d a switching means for selectively connecting the power system to 
the secondary battery and the plural ity or' loads or to the plurality of 
electric power storage units. 



11. A secondary battery electric power storage system according to 
claim 3, wherein the plurality c^f electric power storage unitsare at least 
lead secondary batteries, lithium secondary batteries, nickel -cadmium 
secondary batteries, nickel-metal hydride secondary batteries, heat storage 
and heat exchanger type electric power storage systems or superconducting 
type electric power storage/systems. 



12. A secondary bataery electric power storage system comprising: a 
secondary battery connected to a load; a charge/discharge unit connectable 
to the secondary battery, said charge/discharge unit being connectable to 
a power system and ei/ther a plurality of loads or a plurality of electric 
power strage units; k detecting device for detecting a residual electric 
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power in the second ry 



battery; and a control unit for control 1 ing the. 



charge/discharge-. uhit on the basis of information from the secondary 
battery and at least one of the loads or electric power Sjt^^nAs, 
wherein a controller that receives information from at least either the 
secondary battery or the plurality of loads and controls the 
charge/discharge unit; a computer that measures the amount M electric 
power charged into and the amount of electric power discharged from the 
secondary battery, calculates the amount of residual electric power 
stored in the secondary battery, and comprises'a memory for storing 
measured data of the secondary battery and-, arithmetic program information, 
and a controller for processing the information stored in the. memory or 
information given thereto from external devices/ and an A/D converter , 
through which information provided by the external devices is given to 
the controller, electric power in the secbndar^battery is discharged to 
at least one of the loads when the residua/electric power is larger than 
the predetermined value, and the residual/electric power is discharged to 
the pOwer system or to at least one of^the loads or electric power strage 
units when the residual electric power is smaller than the predetermined 
value, prior to charging of the secondary battery. 



13. A secondary battery electric power storage system according to 
claim 'l2 f wherein the secondary/battery, the computer and the A/D converter 
are integrated. 

14. A secondary battery electric power storage system according to 
claim 12, further comprising: measuring means for measuring data on 
discharge history including discharge current data, discharge voltage data 

and discharge temperature data and on charge history including charge 
current data, charge/voltage data and charge temperature data; and a 
computer that receives information from the measuring means. 





15. A secondary battery electric power storage system \ 
according to claim 12, wherein the menory stores information on a 
charging method specifying at least%ne of -the intrinsic 
characteristics of the secondary battery including /charging 
efficiency v discharging efficiency and temperature characteristic, 
-and optium charge conditions Including a maximum charge capacity, a 
charge current, a charge time, a charge votagef and an upper limit 
voltage, and information on discharging method specifying at least 
one of optimum discharge conditions including a maximum discharge 
capacity, a discharge current, £ discharge time, a discharge 
voltage and a lower limit voltage. 

16. A secondary battery electric power storage system 
according to claim 12, wherein the memory uni t stores an arithmetic 
program for determining discharg^ capacity by inteigfatihg discharge 
current data given to the A/D .converter, an arithmetic program, for 
determining charge capaci ty ^by hntegrcit ihg charge . current data, ; an 
arithmetic program for determining a converted charge capacity 
determined by convert ing , charge capacity in a real-time mode' into 
available capacity at a/di scharging. rate and a temperature 
condition when the discharge current data is. received "on the basis 
of the discharaging efficiency and the temperature characteristic., 
stored in the memory, and a program for calculating and indj eatings 
a residual Capacity in a re^al-time mode by subtracting the 
discharge capacity determined in a real-time mode from the 
converted charge capacity determined in a real-time mode. 

/ 17. A secondary battery electric power storage system 
comprising- a charge/discharge unit connectabl e^to a power system, 
connectable at least either a plurality of Poads or a plurality of 
electric power strage units and hatfink connecting means to connect 
the charge/discharge unit to a seco^^ybatyery ; characterized in 
that the charge/discharge unit i s/^ontr<rkJe€ by a controller on the 
basis of information recei ved^rpm^jjie-^lural i ty of loads or 
electric power strage unit-g^ electric power in the secondary 
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battery is discharged to at lea^t oxyr ;>f the loads when the 
residual electric power is larg{£p<^than the predetermined value, 
prior to charging of the sec^^fy battery. 

18. A secondary battery electric pow^r storage system 
according to claim 17, wherein an information transmitting mean/ for 
interconnecting the controller and at least either the connecting 
means or the plurality of loads connected/ to the charge/c^scharge 
uni t.. 

49. A method of operating a secondary battery ^lectric power 
storage system comprising: 

a secondary battery connected/to a loac 

a . detecting device .for detecting a r^tidual electric power 
of said secondary battery; 

a charge/discharge unit con'nect^d to a power source and to 
said secondary battery; 

a control unit connected /to/^aid charge/discharge unit; 



r 



and a signal line for t ransmi tting /information on said load and 
said secondary battery to said control unit, wherein said 
charge/discharge unit discharges electric power of said secondary 
battery to said load when sauf residual electric power is larger 
than apredetermined value and y' when the residual electric power is 
smaller than the predetermined value, the electric power is 



discharged to said power* system or said load through said 
charge/discharge uni.t^/prio^r to charging of said secondary battery. 

' , 20. A method of operating a secondary battery electric power 
storage system comprising /a secondary battery connected to a load, 



and a charge/discharge, my t connectable to a power supply system, 
the secondary battery and connectable to at least either a 
plurality of Loads or a plurality of electric power strage units ; 
wherein feeding the res /dual electric power remaining in the 
secondary battery after J feeding power to the load through the charge 
/di scharge^uni t to at least either a plurality of loads or a 
plural it/of electric pjower strage units ,when the residual 
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electric power is larger than the predetermined valjbe/peior to 
charging og .said secondary battery. 

21. A method of operating a secondary batte/y electric power 
storage^ system according to claim 20, wherein selecting a power 
receiving object and determining a feed power capacity on the basis 
of at least one of information about the surp/lus electric power 
stored in the secondary battery, information^ about the operating 
condition of the plurality of loads and information about the 
electric power storage condition of the plurality of electric power 
storage units; and feeding the surplus e/lectric power, to the 
selected power receiving object. 

22. A method of operating a secc/ndary battery electric power 
storage system according to claim 20^/ wherein the power receiving 
object is selected and the power feed capacity is determined on the 
basis of the information about the/surplus .electric power stored in 
the secondary battery, the information about the operating 
condition of the plurality of loads and the information about the 
electric power storage condition of the plurality of electric power 
storage units, after charging/the secondary battery through the 
charge/discharge unit with n^ght period rate electric power, and 
the surplus el-ectric power /is -"fed- to the selected power receiving 
object in day period, rate/hours. ^ ' 

23. A method of operating a secondary battery electric power 
storage system according to" claim 20, wherein selecting a power 
receiving object on thp basis of surplus electric power remaining 
after feeding electric power to the load from the secondary battery 
and the operating condition of the plurality of electric power 
storage units after/charging the secondary battery through the 
charge/discharge unit with night period rate power; and feeding 
electric power thyough the charge/discharge unit to the plurality - 
of , electric power/ storage units. 

. 24. A method of operating a/secondary battery electric power 
storage system comprising a sWcrndary battery connected to a load, 
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a charge/discharge unit connectable to a power supply system, and , ' 
connectable to the secondary battery, and a plural itVof electric 
power storage units connectable to , the ^charge/d'i scharge unit in 
parallel ttf> the secoadary battery and conneoted Ao a plurality ®f 
loads, said method comprising: wherein electrjx power in the 
secondary battery is discharged to at least/one of the loads or* 
electric power storage units when the residual electric, power is • 
larger than the, predetermined value, arior to charging of the 
secondary battery, charging th^secjo/dary bat tery . through the charge 
/discharge unit with night peri^d^arfce electric power, selecting a 
power receiving object on the ha^is/of surplus electric power 
stored in the secondary bat te/y/af ter being charged with night/ 
period rate electric power/^the power storage condition of the. 
plurality, of electric poster storage units or the operating; 
condition of the plura/ity of loads 1 ; and feeding electric power 
from the secondary baatery through the charge/discharge unir to the 
selected power receding object in day period rate hours. 

25. A method of, operating a secondarv battery electric power • 
storage system according to claim 20,whei?ein charging the secondary 
battery through the charge/discharge uint with night period rate 
electric power; selecting a power receiving object and determining 
power feed capacity on the basis of surplus electric power stored 

in the secondary battery after feeding electric power to the load, 
the power storage condition of/the plurality of electric power 
storage units or the operating condition of the plurality of loads; 
and feeding electric power/from the secondary battery through, the ' 
charge/discharge unit to/the selected power receiving object in day 
period rate hours. 

26. A method of/operating a secondary battery electric power 
storage system according to claim 20, wherein the secondary battery 
electric power storage system is -provided with a memory connected 
with the secondary battery, at least optimum, discharge conditions 
fof the seconda/y battery are stored beforehand in the memory, and 
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the surplus electric power of the secondary battery is fed through 
the charge/discharge unit in a mode conforming to the optHiium 
discharge conditions. 

27. A method of operating a secondary battery electric power 
storage system according to claim 20, wherein the ava/lable 
discharge capacity or the possible discharge time of/ the secondary 
battery for the next discharge cycle estimated on the basis of the 
past discharge capacity, or the past discharge time and change of 
the discharge capacity, and the surplus electryc power is 
discharged through the charge/discharge unit according to the 
estimated available discharge capacity or thi estimated possible 
discharge time. 

28. A method of operating a secondary battery electric power 
storage system according to claim 20, wherein the secondary battery 
electric power storage system is provided with a memory connected 
to the secondary battery, at least information about optimum charge 
conditions for the secondary batteny is store beforehand in the 
memory, and the secondary battery/is charged through the 
charge/discharge unit in -a mode^conf orming to the stored optimum 
charge conditions after discharging the surplus electric power from 
the secondary battery. ^ 

29. A method of operating a secondary battery electric power 
storage system according vo claim 20, wherein an available 
discharge capacity of th,e secondary battery for the next discharge 
cycle is estimated afteT discharging the surplus electric power on 
the basis of the past /charge capacity, or charge time and change in 
the charge capaci ty, /and the secondary battery is charged through 
the charge/discharge unit in a mode conforming to the estimated 
charge condition. / 
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30. A method of operating a secondary battery electric power 
storage system according to claim 20, wherein tne charge capacity 
of the secondary battery is stored in a memory/ and the future 
available discharge capacity and the cycle lire of the secondary 
battery are estimated on the basis of the change of the charge 
capacity in the past charge and discharge cycles. 

31. A method of operating a secondary battery electric power 
storage system according to claim 20 t when4in the secondary battery 
is at least either a nickel -cadmium batte/ry or a nickel-metal 
hydride battery, and an amount of electyic power in the range of 95% 

to 100% of a discharge capacity which ^can be discharged in a mode 
conforming to the optimum discharge conditions among the available 
discharge capacity for the next discharge cycle of the secondary 
battery is discharged as surplus electric power, when the residual 
capacity is in the range of 0% to 85% of the charge capacity. 

32. A method of operating a secondary battery electric power 
storage system according to claim/20, wherein the secondary battery 
is a lithium battery, and an amount of electric power in the range 
of 80% to 95% of a discharge cap4ci ty which can be discharged in a 
mode conforming to the opt imum /discharge conditions among the 
available discharge capacity yor the next discharge cycle of the 
secondary battery is discharg4d as surplus electric power, when the 
residual capacity is in the /ange of 5% to 80% of the charge 
capacity. / 

33. A method of operating a secondary battery electric power 
storage system according t/o claim 20, wherein, when discharging the 
surplus electric power through the charge/discharge unit after 
feeding electric power ftfom the secondary battery to the load, the 
discharge of the surplus/ electric power after day period rate hours 
is stopped if the discharge of the surplus electric power has not 
been completed in day period rate hours, and the charge capacity is 
replaced with the charge capacity in the preceding charge cycle. 
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